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ABSTRACT
Background Stroke is a major cause of death or long-
term disability worldwide. Many patients with stroke
receive integrative therapy consisting of Western medicine
(WM) and routine rehabilitation in conjunction with Chinese
medicine (CM), such as acupuncture and Chinese herbal
medicine. However, there is no available evidence on
the effectiveness of the combined use of WM and CM
interventions in stroke rehabilitation.
Aims The purpose of this meta-analysis is to evaluate the
results of all individual studies to assess the combined use
of CM and WM in stroke rehabilitation compared with WM
only.
Methods The Preferred Reporting Items for Systematic
Reviews and Meta-Analysis guidelines were followed.
MEDLINE, EMBASE, Cochrane and China National Knowledge
Infrastructure (CNKI) were searched. The included outcomes
were dependency, motor function, depression and
swallowing function. Subgroup analysis was performed, and
publication bias was assessed using funnel plots.
Summary of review 58 studies and 6339 patients were
included in the meta-analysis. Subgroup analysis revealed
that combined therapy comprising both acupuncture and
WM had a superior effect on improving dependency and
swallowing function compared with standard WM therapy
alone. Potential superiority of combined therapy comprising
CM and WM in improving depression compared with
standard WM therapy was also found.
Conclusions Our results indicate that the combined
use of CM and WM could be more efficacious in stroke
rehabilitation compared with the use of WM therapy alone.
However, most studies were short in duration (2 to 4 weeks)
and prone to different types of biases, which prevents
making any conclusion regarding the long-term effects and
raises concerns regarding true efficacy in context of high
likelihood of Hawthorn bias. So, more randomised controlled
trials with more rigorous design and longer duration of
treatment and follow-up need to be conducted to compare
WM alone versus WM and CM combined.
PROSPERO registration number CRD42020152050.

INTRODUCTION
In China, many patients with stroke receive
integrative medicine, which include treatment

by Western medicine (WM) and routine
rehabilitation in conjunction with acupuncture and/or Chinese medicine (CM).1 2 The
based rehabilitation is characterised by
CM-
holistic concepts with multiple therapeutic
approaches, mostly comprising acupuncture and herbal medicine.3 4 Chinese herbal
medicine (CHM) has multifactorial effects,
which include antioxidant, anti-inflammatory
antiapoptotic, neuroprotective and vascular
protective properties, and it is believed to be
efficacious in stroke treatment.5 Regarding
acupuncture, available evidence suggests that
it may have beneficial effects on improving
dependency, global neurological deficiency
and some specific neurological impairments
in people with stroke in the convalescent
stage as well as no obvious adverse events.6 7
Despite clinical studies suggesting that
integrative medicine is effective in stroke
rehabilitation with regards to improving
dependency, motor function, depression and
swallowing function, the evidence generally
is low in quality.8–11 A systematic review to
estimate the efficacy of integrative medicine
and summarise the overall quality of existing
clinical studies is, therefore, essential to gain
insight and posit a framework for the development of integrated clinical services. As such,
the purpose of this systematic review is to
summarise the results of all clinical trials using
combined WM and CM interventions in terms
of improvements in the outcomes of dependency, motor function, depression and swallowing function during stroke rehabilitation.
METHODS
This systematic review with meta-
analysis
was performed according to the Preferred
Reporting Items for Systematic Reviews
and Meta-
Analysis guidelines.12 The study
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Search strategy
We searched MEDLINE, EMBASE, the Cochrane Central
Register of Controlled Trials (CENTRAL) and the China
National Knowledge Infrastructure (CNKI) from inception to January 2021 using medical subject headings and
text words related to stroke rehabilitation. We referred
to the published Cochrane protocol about CM and
stroke rehabilitation to initiate our search strategies.13–15
The detailed search strategy used is described in online
supplemental table 1.
Selection criteria
We included randomised controlled trials (RCTs) and
quasi-RCTs on stroke rehabilitation that compared WM
and CM interventions (mainly CHM, acupuncture, Tuina
and Moxibustion) with at least one control group only
using WM practice. In the quasi-RCTs, participants were
allocated to different arms of the trial using a method
of allocation that was not completely random, such as
admission sequence. Both parallel groups and crossover
designs were included. The main stroke types included
were ischaemic stroke and haemorrhagic stroke. Trials
involving participants of any age or sex during poststroke
rehabilitation (14 days since onset) were included.
The included outcomes were dependency, motor function, depression and swallowing function. For the assessment of dependency, the Barthel Index, Modified Barthel
Index, activities of daily living and Comprehensive Functional Assessment were included. Regarding motor function, the Fugl-Meyer Assessment, Brunnstrom recovery
stages score and motor evoked potential were included.
The included assessments to evaluate improvement in
depression were the Hamilton depression rating scale,
Hamilton anxiety rating scale, Symptoms of Traditional
Chinese Medicine depression scale and 10-item Center
for Epidemiological Studies Depression Scale. Swallowing
function was measured by the water drinking test, standardised swallowing assessment and repetitive saliva-
swallowing test.
We excluded case–control, cohort and cross-sectional
studies and studies with sample size of less than 50
participants.
Data extraction and outcomes
A first screening was performed by seven independent
screening reviewers based on the titles and abstracts of
all articles found by the database searches (after removal
of duplicates). Some obviously irrelevant studies, such
as non-clinical trials, animal studies and those without
poststroke rehabilitation outcomes, were excluded. Any
discordance was resolved by discussion among all seven
reviewers. After the first screening, preliminary included
articles were screened based on their full texts by two
reviewers (YZ and LLDZ). They were further assessed
2

according to our inclusion and exclusion criteria, and the
eligible studies were included in the meta-analysis. The
other authors, NW, XW, and TS, conducted literature
search and synthesised the data. ZL and HL extracted the
data and produced the figures. Rayyan was used for gathering all papers, removing duplicates and performing
article screening.16 Information was extracted from each
included study regarding the study design, sample size,
condition, characteristics of included participants, type
of intervention (including type, dose, duration and
frequency of treatment in various intervention groups)
and outcomes.
Risk of bias assessment
To ascertain the validity of eligible randomised trials,
two review authors (NW and LY) assessed potential risks
of bias independently for all included studies using the
Cochrane’s tool for assessing risk of bias.17 They assessed
all six domains (sequence generation; allocation concealment; blinding of participants, personnel and outcome
assessors; incomplete outcome data; selective outcome
reporting and other sources of bias) for each study and
assigned a score (high, low or unclear) depending on
their own respective judgement. The criteria used for
assessing the risk of bias are shown in the online supplemental. We contacted the study authors for clarification if
necessary in cases of potential risks of bias.
Statistical synthesis and analysis
For continuous outcomes, considering the various scales
used, we used both standard mean difference (SMD) and
weighted mean differences with 95% CI. RevMan V.5.3
software offered by Cochrane collaboration was used for
all data analyses. Forest plots were generated to visually
assess the effect sizes and corresponding 95% CIs using
random effects models. We conducted a subgroup analysis of short-term duration (≤1 month) versus longer term
duration (>1 month), hypothesising a larger effect in the
short-term group. P<0.05 was considered as significant for
the subgroup effect.
Funnel plots were adopted to assess the possibility of
publication bias. The tools were applied only when at
least 10 studies reported the patient important outcomes,
since the power of the tests would be too low to distinguish chance from real asymmetry for fewer studies.17 The
Grading of Recommendations Assessment, Development
and Evaluation (GRADE) approach was used to assess
the quality of the findings of outcomes.18 Certainty of
evidence was divided into four levels: high quality: further
research is very unlikely to change our confidence in the
estimate of effect; moderate quality: further research is
unlikely to have an important impact on our confidence
in the estimate of effect and may change the estimate; low
quality: further research is very likely to have an important
impact on our confidence in the estimate of effect and is
likely to change the estimate and very low quality: we are
very uncertain about the estimate.19
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record.php?RecordID=152050).
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Flow diagram of study selection. RCT, randomised controlled trial.

RESULTS
Study characteristics
We screened the titles and/or abstracts of 8126 studies
and excluded 7106 irrelevant studies. We then screened
full texts of the remaining 1020 studies and excluded
726 studies that did not have full texts, covered animal
research or did not cover RCTs, poststroke rehabilitation
or CM. Finally, 294 studies were included in the qualitative synthesis. Among them, 236 studies were excluded
as their sample size was less than 50, and they did not
contain a suitable comparison of CM combined with WM
versus only WM or relevant data. As such, 58 studies with
6339 patients in total were included in the meta-analysis.
The detailed flow diagram is included in figure 1.
The 58 included studies consisted of 7 quasi-RCTs and
51 RCTs. Among these studies, 14 reported the usage of
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a blinding method and 9 reported having a follow-up
period after treatment. Moreover, 39 studies compared
WM and acupuncture with WM, 14 studies compared
WM and CHM with WM and 5 studies compared WM
and other CM interventions (eg, Tuina, Moxibustion etc)
with WM. Among the 58 studies, the 10 most commonly
used CM herbs were Astragali Radix (Huangqi), Chuanxiong Rhizoma (Chuanxiong), Bupleuri Radix (Chaihu),
Curcumae Radix (Yujin), Angelicae Sinensis Radix
(Danggui), Poria (Fuling), Cinnamomi Ramulus (Guizhi),
Pheretima (Dilong), Paeoniae Radix Alba (Baishao), and
Pinelliae Rhizoma (Banxia). In addition, the 10 most
commonly used acupoints were Hegu (LI 4), Baihui (DU
20), Neiguan (PC 6), Zusanli (ST 36), Fengchi (GB 20),
Lianquan (RN 23), Sanyinjiao (SP 6), Waiguan (SJ 5),
Yanglingquan (GB 34) and Quchi (LI 11). Details of these
3
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The improvement of integrated medicine compared with western medicine only in dependency.

are shown in the characteristics table in online supplemental table 2.
The meta-analysis results of each assessment are shown
in online supplemental figures 1–4. The funnel plots
of the outcomes and details about the risks of bias are
shown in online supplemental figures 5–8 and online
supplemental figures 13 and 14. The subgroup analysis includes studies comparing the efficiency of the
combined use of WM with either CHM or Acupuncture
versus the use of WM only. The results of each assessment
were pooled based on their categories of outcomes and
reported as SMDs and 95% CIs in figures 2–5. And the
GRADE summary of outcomes in the subgroup analysis
is displayed in table 1. Furthermore, another subgroup
analysis based on the duration of treatment is shown in
table 2.
Improvement in dependency
We stratified the included studies according to subgroups
as shown in figure 2. Both subgroups showed the superiority of combined treatment compared with WM therapy
only in the improvement of dependency. Seven RCTs
displayed the superiority of the effect of CHM and WM
combined therapy compared with WM therapy only
(809 patients; SMD 0.93, 95% CI 0.43 to 1.42; I²=91%).
Six RCTs and one quasi-RCT displayed the superiority
of the effect of acupuncture and WM combined therapy
compared with standard WM therapy only (623 patients;
4

SMD 1.18, 95% CI 0.79 to 1.56; I²=80%, low quality,
figure 2 and table 1).
Improvement in motor function
Subgroup analysis on the improvement of motor function was performed. We stratified the included studies
according to subgroups as shown in figure 3. Both
subgroups showed the superiority of combined treatment
compared with baseline WM therapy in the improvement
of motor function. Three RCTs showed the superiority of
the effect of CHM and WM combined therapy compared
with baseline WM therapy (473 patients; SMD 1.27, 95%
CI 0.61 to 1.93; I²=90%, low certainty, figure 3 and table 1).
Seven RCTs and one quasi-RCT showed the superiority
of the effect of acupuncture and WM combined therapy
compared with baseline WM therapy (976 patients; SMD
0.76, 95% CI 0.32 to 1.20; I²=90%, low certainty, figure 3
and table 1).
Improvement in depression
Subgroup analysis on the improvement of depression was
performed. We stratified the included studies according
to subgroups as shown in figure 4. Both subgroups showed
the superiority of combined treatment compared with
baseline WM therapy in the improvement of depression.
Six RCTs and one quasi-RCT demonstrated the superiority of the effect of CHM and WM combined therapy
compared with baseline WM therapy (641 patients; SMD
Zhong LLD, et al. Stroke & Vascular Neurology 2021;0. doi:10.1136/svn-2020-000781
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The improvement of integrated medicine compared with western medicine only in motor function.

Figure 4

The improvement of integrated medicine compared with western medicine only in depression.


Zhong
LLD, et al. Stroke & Vascular Neurology 2021;0. doi:10.1136/svn-2020-000781

Stroke Vasc Neurol: first published as 10.1136/svn-2020-000781 on 26 August 2021. Downloaded from http://svn.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

Figure 3

5

Open access

The improvement of integrated medicine compared with western medicine only in swallowing function.

−1.39, 95% CI −1.96 to −0.83; I²=90%, low certainty,
figure 4 and table 1). Six trials demonstrated the superiority of the effect of acupuncture and WM combined

therapy compared with baseline WM therapy (458
patients; SMD −0.72, 95% CI −1.30 to −0.15; I²=88%, low
certainty, figure 4 and table 1).

Table 1 GRADE‡ summary of findings of outcomes
Outcomes

Effects 95% CI*

Certainty of the evidence† Interpretations

Improvement in
dependency
(CHM+WM vs WM)
Improvement in
dependency
(Acu‡+WM vs. WM)

SMD 0.93 95% CI (0.43 to 1.42).
Based on data from 809 patients in
seven studies
SMD 1.18 95% CI (0.79 to 1.56).
Based on data from 623 patients in
seven studies

Low (serious risk of bias,
inconsistence)

CHM+WM may improve
dependency

Low (serious risk of bias,
inconsistence)

Acu +WM may improve
dependency

Improvement in motor
function
(CHM+WM vs. WM)

SMD 1.27 95% CI (0.61 to 1.93).
Based on data from 473 patients in
three studies

Low (serious risk of bias,
inconsistence)

CHM+WM may improve
motor function

Improvement in motor
function
(Acu +WM vs. WM)

SMD 0.76 95% CI (0.32 to 1.2). Based Low (serious risk of bias,
on data from 976 patients in eight
inconsistence)
studies

Acu +WM may improve motor
function.

Improvement in depression SMD −1.39 95% CI (−1.96 to 0.83).
(CHM+WM vs. WM)
Based on data from 641 patients in
seven studies

Low (serious risk of bias,
inconsistence)

CM+WM may improve
depression.

Improvement in depression SMD −0.72 95% CI (−1.30 to 0.15).
(Acu +WM vs. WM)
Based on data from 458 patients in six
studies
Improvement in swallowing SMD −0.78 95% CI (−1.22 to 0.34).
function (Acu +WM vs.
Based on data from 639 patients in
WM)
eight studies

Low (serious risk of bias,
inconsistence)

Acu +WM may improve
depression.

Low (serious risk of bias,
inconsistence)

Acu +WM may improve
swallowing function.

*SMD=0.2, 0.5, 0.8 were considered as small effect, moderate effect and large effect, respectively.
†The certainty of evidence is divided into three levels: high quality: further research is very unlikely to change our confidence in the estimate
of effect; moderate quality: further research is unlikely to have an important impact on our confidence in the estimate of effect and may
change the estimate; low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is
likely to change the estimate; very low quality: we are very uncertain about the estimate.
‡GRADE: The Grading of Recommendations Assessment, Development and Evaluation working group.
Acu, acupuncture; CHM, Chinese Herbal Medicine; SMD, standard mean difference; WM, western medicine.
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Subgroup analysis

Number of studies (number
of patients)

Improvement in dependency
Short duration (≤1 month)

17 (1980)

0.92 (0.58 to 1.26)

Longer term duration (>1 month)

10 (781)

1.12 (0.75 to 1.5)

20 (2541)

0.71 (0.40 to 1.02)

6 (558)

0.85 (0.33 to 1.36)

SMD, 95% CI

P interaction
0.43

Improvement in motor function
Short duration (≤1 month)
Longer term duration (>1 month)

0.66

Improvement in depression
Short duration (≤1 month)

9 (809)

−1.19 (−1.62 to to 0.76)

Longer term duration (>1 month)

6 (466)

−0.76 (−1.31 to 0.21)

10 (801)
3 (273)

−0.66 (−1.02 to 0.30)
−0.53 (−0.86 to 0.20)

0.23

Improvement in swallowing function
Short duration (≤1 month)
Longer term duration (>1 month)

0.60

SMD, standard mean difference.

Improvement in swallowing function
Six RCTs and two quasi-RCTs demonstrated the superiority
of the effect of acupuncture and WM combined therapy
compared with baseline WM therapy (639 patients; SMD
−0.78, 95% CI −1.22 to −0.34; I²=86%, low quality, figure 5
and table 1). There were no studies in the subgroups that
compared the effect of CHM and WM combined therapy
with baseline WM therapy in the improvement of swallowing function.
Subgroup analysis
A subgroup analysis was conducted based on short-term
treatment duration (≤1 month) versus longer term treatment duration (>1 month) for all outcomes. The results
indicate no subgroup effects in all outcomes. The details
are shown in table 2 and online supplemental figures
9–12.
DISCUSSION
Overall, the systematic review provided evidence that the
combined use of CHM or acupuncture with WM might
have more benefits than WM therapy alone in stroke rehabilitation. However, these results should be interpreted
cautiously given some concerns associated with potential
publication bias and low quality of several original studies,
randomisation in allocation and the short duration of
the treatment periods. Subgroup analysis suggested that
acupuncture combined with WM may be more efficacious
together than alone in different outcomes. Our results
also indicate that acupuncture combined with WM has
a stronger effect than CHM combined with WM and has
the potential for more extensive use in stroke rehabilitation.
Despite there are existing systematic reviews on
the effect of CHM and acupuncture in managing
stroke, our review offers various new perspectives.
First, regarding our methodology, we only included
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papers of RCTs and quasi-R CTs with a sample size of
50 or more. Stricter inclusion criteria could increase
the quality of evidence and reduce the risk of bias.
Second, we focused on evaluating outcomes related
to stroke rehabilitation that have not been thoroughly discussed previously. For instance, efficacy
in improving swallowing and poststroke depression
have not been analysed in existing reviews.4 20 These
complications are known to affect the quality of life
of poststroke patients, particularly swallowing function, which increases the rate of institutionalisation
and mortality. 21 22 Third, we reported on subgroup
analysis based on the treatment characteristics of
CHM versus acupuncture. Such joint comparisons
between CHM and acupuncture have not previously
been attempted. Additionally, we indicated the most
commonly used acupuncture points and herbs in our
analysis and listed them in our baseline characteristic
table (online supplemental table 2).
Our results hint that CHM and acupuncture combined
with WM may be more efficacious than WM alone in terms
of some aspects, which may need further investigation
using RCTs. Combined WM therapy with CHM appears to
be better for improving depression than combined WM
therapy with acupuncture. Combined WM treatment with
acupuncture instead has a greater effect on improving
dependency and motor function than that with CHM.
However, it is known that patients with depression are
sensitive to psychological stimuli and their motor function and dependency are affected by positive motivation.
As acupuncture positively impacts both of these aspects,
we may also need to consider all these effects. Thus,
the results from our subgroup analysis require further
confirmation through direct comparisons between CHM
and acupuncture, either using statistical models such
as network meta-analysis or future clinical trials. Such
evidence would be very valuable to medical providers in
7
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CONCLUSIONS
The combined use of CM and WM may have positive
effects in stroke rehabilitation compared with the use of
WM therapy alone. This study will guide the enhancement of rigour and reduction of bias in future clinical
trials to better validate the effects of CM and acupuncture. Further studies with longer durations of treatment
and follow-ups should be conducted with more rigorous
designs.
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choosing the best therapy to improve different outcomes
of patients with stroke.
This systematic review has several limitations. The first
major limitation is the quality of the included studies.
Regarding selection bias, 36 included studies had low risk
of bias, 15 had unclear risk of bias and 7 had high risk of
bias. This may lead to an inaccurate conclusion on the
effects of CHM and acupuncture. Second, some of the
effects observed in our study may be a result of publication
bias, and most included studies exhibited reporting bias.
The resulting asymmetrical funnel plots in the improvement of motor function and improvement of swallowing
function measured by water drinking test suggest an overestimation of effect sizes in some of the included trials due
to selective reporting. Third, heterogeneity among the
studies was relatively high, which may affect the quality of
results generated by meta-analysis. Fourth, there was a lack
of a placebo control in the included studies as the intervention designs were predominantly CHM or acupuncture plus WM in the treatment groups versus WM only
in the control groups. These designs could not negate
any placebo effects produced by CHM or acupuncture,
which may have potentially induced an overestimation
of the treatment effect in these studies. Finally, we did
not conduct subgroup analyses on different ages, genders
and severities in our outcome assessment.
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